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I. INTRODUCTION

In response to the request of the Government of Democratic
Socialist Republic Sri Lanka(hereinafter referred to as “"Government
of Sri Lanka"), the Government of Japan decided to conduct the
Feasibility Study on Combined Cycle Power Development Project at
Kerawalapitiya (hereinaftér referred to as "the Study") in
accordance with the laws and regulations in force in Japan.

Accordingly, the Japan International Cooperation Agency
(hereinafter referred to as “"JICA"), the official agency responsible
for the implementation of the technical cooperation programs of the
Government of Japan, will undertake the Study in close cooperation
with the authorities concerned of the Government of Sri Lanka.

The Ceylon Electricity Board(hereinafter referred to as "CEB")
shall act as counterpart agency to the Japanese study team and also
as coordinating body in relation with other relevant organizations
for the smooth implementation of the study.

The present document sets forth the scope of work with regard
to the Study.

" TI. OBJECTIVES OF THE STUDY
" The main objectives of the Study are;

1 to conduct a full scale feasibility study of the Combined
Cycle Power Development Project at Kerawalapitiya
‘2.to carry out the Environmental Impact Assessment(EIA).
3.to transfer relevant technoclogies to CEB counterpart
- personnel in the course of the Study

YII. STUDY AREAS

| The project sites are as shown in Fiqgure 1, Appendix I, the
sites for the power plant proper, the right of way for pipelines of
fuel transport and cooling water, and for electrical transmission
" lines to the nearest substation. And the study areas for the EIA is.
generally considered to be 10km from the boundaries of the site for
the power plant. proper for air quality appraisal and 2km from the
- boundaries of the project sites for other studies. '

IV. SCOPE OF THE STUDY
The Study will be carried out in the following three(3) stages;

i.Preliminary Study Stage
2.Feasibility Grade Design and EIA Stage

3.Financial and Economic Analysis Stage féjéyd, Cii%?



The studies to be performed will include the following items at
each stage with the scope of their services;

1. Preliminaxy Study Stage
{1} General planning
a.bata collection and confirmation of CEB requirements

Collection of existing data, reports and other relevant
information on the project, including topographic, geological and
hydroloqxcal meteorological, oceanographical and socio~economic
data

b.Review and analysis of the existing data and reports

Review of the studies of the Thermal Generation Option Study
(TGOS) completed in July 1996 and the subsequent studies by CEB to
be due in August 1997, and the Long Term Generation Planning study
report {LTGEP) carried out by CEB, and to this project in partlcular,

~ Review of the overall development plan of the project
including selection of unit size

~ Review of the overall implementation time schedule

- Review of appropriate fuel type to be used for the plant
‘with the procurement aspects and delivery systems

c. Establ1shment of conceptual site layout

d. Prellmlnary site 1nvest1gat10ns and preparatlon of the’ Lender
specification for ‘physical investigation at s;te and env1ronwenta1
study where necessary ‘

{2) RQVLEW of the power system expansion plannlng 1nclud1ng power
transmission lines and substations, and assist CEB if necessary in
the power system integration analysis for aligning the new power
plant into the grid including;

Power flow analysis

Fault analysis

Steady-state stability analysis

Transient stability analysis

- Optimization study of hydro/thermal plant operatlon

l

(3) Physical investigation of the site

Physical site investigations necessary for feasibility grade
design and detailed cost estimates of the project including;

a/@ (B
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a.Supplementary survey for site specific civil works

~ Meteorological investigations on land and sea (wind,
rainfalls, tide, seawater temperature, etc.)

- Topographic investigations {land survey and mapping, subsea
topology if necessary, etc.)

- Hydrographic investigations

- Geotechnical investigations (subsurface explorations
including drilling works, test pitting and seismic
prospecting if necessary, etc.)

- Oceanographic investigations (ocean current and wave height
reasurement, etc.and mapping, if necessary)

- Pipe line route and water supply investigations (coollng
water and fresh feed water)

~ Rehabilitation of the existing and/ox if necessary new
installations of oceanographlcal gauging stations

b.Investigations of surrounding development activities, existing
infrastructure, and other conditions relevant to the development of
the project comprising;

~ Social, socio-economic and environmental consequences of
project development and recommendatlon of protectlve mneasures
to be taken, if necessary

- Construction costs for land acqu131t10n (1nclud1ng for
- pipelines and electrical transmission lines), site access,
‘etc. '

- Land and marine transportatlon {including unloading method)
for delivery of fuel; equipment and construction materials

-~ Availability and quality of construction materials, and thelr
procurement aspects,etc.-

2. Feasibility Grade Design and EIA Stage

' With evaluation and analysis of the data and information from
the studies at the Preliminary Study Stage, the optimum plan or
alternative plans will be prepared comprising;

{1} Plant design and engineering

a.Techhi¢aljdesign and engineering for all components of the project
through developing optimized designs on thermal/mechanical’

-/ systens (including numbers of gas turbines arnd heat recovery boiler
 systems) and equ1pment/facllltles layouts etc., and provisions of
key drawings and bill of materials, and those with each
justification of the technical option selected as being necessary
for feasibility study including firalization of;

plant type and size including unit sizes
fuel type, procurement aspects and delivery system
cooling water and feed water systems

switchyard arrangements & é W/\ 4
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b.Detailed project cost estimates compr131ng constructlon, operation
and maintenance with cash flows in foreign and local currencies, and
those cost estimates to be based on Sri Lanka price levels and
procurenent through either international or local competitive
bidding as required.

c.Construction planning and time schedule for implementation

d.Project output studies; installed and firm capacity and
relation/connection to the existing and future systems, including
the studies on the phased commissioning of the gas turbines and the
subsequent steam turbine unit in agreement to CEB requirements.

(2) Environmental Impact Study (EXA) for the power plant and
transmission lines, etc.,

The aspects of environmental impacts will be examined, in
keeping with the requ1rements for environmental clearance from the
Project Approving Agency in Sri Lanka can be obtained, and these
studies may generally comprise;

-~ Investigation of houses,roads,land utilization and various
‘rights to be compensated in the study areas
- Existing environment-physical and biological systems
~ — Existing env1ronment~human, economic and socio-economic
aspects
- Construction impacts and mitigation measures
~ Operational impacts and mitigation measures

‘3. Economic and Financial Analysis Stage
‘(1) Economic, financial and comparison studies

The economic study will evaluate the pro;ect in view of the
near and long term generation planning prepared by CEB, and compare
the economic¢ and technical feasibility of locating a combined cycle
plant at Kerawalapitiya such as taking'into consideration the future
extension stage of Kelanitissa Power Station of BOO/BOT scheme under
discussion and a new 300 MW coal fired power’ plant envisaged to be
commissioned before the year 2004, etc.

a.Economic evaluation'with'cost~benefit analysis(EIRR)

b.Financial evaluation based on the present worth comparison of
different alternatives for reasonable range of discount rates (FIRR) -

{2) Sensitivity
The sensitivity studies will test effects of changes in

constructlon costs, load forecasts, construction pericds, fuel
choices and Lhelr costs(naphtha and/or heavy diesel, domestic and

Y



import), interest rates, etc.
(3) Formulation of recommendation

For each of alternatives, description will be made on the
advantages, disadvantages and risks which cannot be quantified. All
definitions and comparisons of the alternative optimal plan will be
accurate enough to allow decision-making on the priority of the
recommended optimal plan as compared to other projects likely under
planning at the time of the Study.

V. STUDY SCHEDULE

The Study will be carried out in accordance with the tentative
time schedule as shown in Rppendix II attached herewith.

VI. REPORTS

JICA will prepare and submit the following reports in English
to the Government of Sri Lanka in accordance with the tentative time
schedule as shown in Appendix II.

{1) Inception Report (IC/R) 20 copies
(2) Progress Report 1  (PR/R1) 20 copies
(3) Progress Report 2 - (PR/R2}20 copies
.. (4) Interim Report (XT/R} 20 copies
~(5) Draft Final'Report (DF/R) 20 copies

CEB will provide JICA study team with the comments'on the
Inception Report, Progress Reports, Interim Report during . their stay
in Sri Lanka. And in the case of the Draft Final Reporxt, CEB will
. provide JICA HDQ with the comments on the Draft Final Report within
- one (1) month after recelpt of the report.

'(6) Final Report 20 copies

VII. DIVISION OF TECHNICAL UNDERTAKINGS

: The division of technical undertakings by CEB and JICA of the
' Btudy is detailed in ‘the Appendix IIIX. '

VIII. UNDERTAKINGS'OF THE ‘GOVERNMENT OF SRI LANKA

1n order to facilitate a smooth and efficient conduct of the
Study,the Government of Sri Lanka shall shall take necessary
measures;

(1) to secure the safety of the Japanese study Team, : (2;22
VoAl
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(2) to permit the members of the Japanese Study Team to enter,
leave and sojourn in Sri Lanka for the duration of their
assignment therein, and exempt them from foreign registration
requirements and consular fees,

(3) to exempt the members of the Japanese Study Team from taxes,
duties, fees and any other charges on equipment, machinery and
other materials brought into Sri Lanka and out for the conduct of

the Study;

(4) to exempt the members of the Japanese Study Team from income
tax and other charges of any kind imposed on or in connection with
any emoluments or allowances paid to the members of the Japanese
Study Team for their services in connection with the
implementation of the Study;

{5) to provide necessary facilities to the Japanese Study Team for
remittance as well as utilization of the funds introduced into Sri
Lanka from Japan in connection with the implementation of the

Study;

(6} to secure permiésion for entry into private properties or
restricted areas for the implementation of the_Sﬁudy,

(7) to secure permission for the Japanese Study. Team to take all
data and documents including maps and photographs related to the.
Study out of Sri Lanka to Japan;

‘(8) to prov1de medical services as’ needed TIts expenses wlll be
chargeable to the members of the Japanese Study ‘Team. ‘

2. The Government of Sri Lanka shall bear clalms, if ‘any arises,
against the members of the Japanese Study Team resultlng from,
‘occurring in the course of,' or otherwise: ‘connected with, the -
discharge of their duties in the 1mplementatlon of the Study,
except when such claims arise from gross negligence or willful
misconduct on the part of the members of the Japanese Study Team

3. CEB shall act as counterpart agency to the Japanese Study Team
and also as coordinating body in relation WLth other governmental
and non-governmental orxganizations concerned for the smooth
implementation of the Study.

4. CEB shall, at its own expense, provide the JapanesefStudy Team
with the’ following, in cooperation with other relevant
organizations concerned;

(1) available data and information related to the Study,
{2} counterpart personnel,
(3) suitable offlce space wlth necessary equipment /G%;,(



and facilities in Colombo,
{4) credential or identification cards, ‘
{5) appropriate number of vehicles with drivers.

IX. UNDERTAKING OF JICA

For the implementation of the Study, JICA shall take the
following measures;

(1) To dispatch, at its own expense, JICA study team to Sri

Lanka,
(2) To pursue technology transfer to Sri Lanka counterpart

personnel in the course of the Study.

X. CONSULTATION

JICA and CEB shall consult with each other in respect of any
matter that may arise from or in connection with the Study.

L —
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APPENDIX IXI

DIVISION OF WORKS

Work Items

Undertakings

JICA CEB

1.Preliminary Study Stage
({1)Data Collection

[{2)Review of existing reports

(3)Conceptual site layout

{4)Preliminary site investigation

{{5)Review of power system expansion planning

{(6)Topographic survey & mapping on land

(7)Topographic survey & mapping sub sea

{8)Geotechnical investigations

{9)Oceanographical investigations

{10 )Heteorological & hydrographic investigations

{11)pipeline route & water supply investigations

(12)Investigations of surrounding activities

Qe 0e0d® 0 ® s & ¢
. O3 2Ok ROX §020101050)

2. Feas;blllty Grade Design and E.I.A. stage

(I)Plant design and engineering

(2)Cost estimation

(3)Construct:on plannlng & time schedule

(4)E.I.A.—Compensat10n related study

{(S)E.X.A.-Ecological aspects

(6)E.X.A.~Social & economic_aspects

(7)E.I.A.-Other areas

® 00 ® e &
clobeolob!

3.Economic_and Financial Analysis Stage

®
O

A1l Works

o @.To canry out the works with its owa personnel and expense
R © supervise the works without its own expense
- OTe pmwde covnterpart pevsonnel and participate to the work

—38—
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The Preliminary Study Team (the Team) organized by Japan
International Cooperation Agency (JICA) headed by Mr.Hiromi Chihara,
 visited the Democratic Socialist Republic of Sri Lanka from July 8th
1997 to July l6th 1997 for the discussjons on the Scope of Work for
the Feasibility Study on Combined Cycle Power Development Project at
Kerawalapitiya in the bemccratic Socialist Republic of Sri Lanka(the
Study). The Team had a series of meetings with the authorities and
personnel concerned of the Ceylon Electricity Board(CEB).

The Scope of Hork({SW) drafted by the Team was discussed for final
agreement with the supplementary explanations here below menticned.

'1.Justification of the Project at Kerawalapitiya
(1) Combined cycle power project at Kerawalapitia

The CEB explained the updated situations of their long term
generation expansion planning Study{LTGEP) done in 1996 using WASP,
as compared to the studies of the Thermal Generation Option
Study (TGOS) done with ADB financing. The present TGOS has been
further modified by the same Consultant under a more recent study
named " Review of Least Cost Generation Plan of the CEB".The report
- of this more recent study is due in August 1997. This study was
“financed by the CEB. The new situation has arisen mainly because of
" unexpected possible delay in commissioning of the 300 MW coal fired
-power plant on the west coast.

_ Farther, the CEB confirmed that the site at Kerawalapitia was
‘already purchased by the CEB and is ready for the development of
‘new power plant, dependent upon its specific feasibility, and the
' new plant would be expected to become operational in the. year 2001.-

‘Such a new plan will bé cleaxly deséribed in the revised LYGEP of
1997. : S

{2} Review of the Exiéting‘Studies

Both parties agreed that the Thermal Generation Option Study
(TGOS) and the Long Term Generation Expansion Planning Study(LTGEP)
would be reviewed in the course of the Study. ‘

S The review of existing studies may include re-running of WASP
- by CEB, only if the JICA study team find it necessary. In that case,
' ‘the CEB counterpart staff will be provided for the task. .

2. The Fuel Supply to the Plant

_ Due to the expected heavy demands for the coming years on the
petroleum products in general, a serious consideration should be
paid to the security of fuel supply for the life time of the
project. The domestic supply of naphtha may also be very limited
after a full operation of Kelanitissa Combined Cycle Plant which is
now under preparation towards implementation with OECF funding. The .




JICA study team will address the capacity -of the existing refinery
and any future expansions or new constructions, and will determine
the most likely source of fuel, either domestic and/ox import, to
the power plant. The quantities and choices of the fuels, either
naphtha or diesel oxr both, will be left to the detailed feasibility

study.
3. Financing of the Project

The CEB stated that the financial assistance is desirably
expected from OECF. However, any possibility of private investment
on the project such as of BOO/BOT schemes are not precluded, as far
as such an arrangement is found more attractive than soft loans.
Therefore, the financial analysis of the project will include some
typical case of BOO/BOT arrangement as compared with the soft loan

cases.
4. The Study Schedule

It was agreed that the Study would be carried out within a 15
months overall schedule including EIA, starting from around
November 1997 and completing in end of January 1999.

The Team explained, based on the past experiences of JICA on

" the study of this sort, a 18 months overall schedule for the Study
—including the Environmental Impact Assessment (EIA). However, the CEB
“strongly requested that the period of the Study should be much
shortened by a maximum use of the existing data, reports and
information such as those of the past land reclamation studies on
the Kerawalapitia area, so that the the fastest 1mplementatlon of
the pro;ect can be arranged by the CEB.

The Team will make all possible efforts to propose a fast track
schedule, after examination of thc'relatéd documents, adjusting the
contents of the intermediate reports, with which the CEB may
possibly commence negotiations with the relevant financial
institutions.

5. Technical Discussions
(1) The daily operational characteristics
The power plant is to be designed as base load in the system.
(2) Total capacity and the type of the combined cycle power plant
The total capaéity of the power plant is approximately 150 MW,
and the types of equipment to be proposed at Kerawalapitiya, if
deemed preferred and advantageous, may be similar to those under

 implementation at Kelanitissa, such as for reasons of standardized
aspects of the thermal installations, etc,. The Japanese study team



is free to examine all aspects of the plant and draw up the deSLgn
and spe01flcatlons as far as the basic requlrements envisaged in the
S/W document is to be followed

Further, the Study should be so developed to take the future
expansion of an additional 150 MW power plant inte account at the
given site.

'(3).The commissioning of the combined cycle plant

In order to meet the pr9331ng electricity demand situations
prevailing over the country, the CEB desires that a partial hand
over of the plant may preferably be planned, fixrstly from the simple
- cycle gas turbine-generators, subsequently the completion of the
boiler and steam turbine units. However, the details of such
sequential hand over of the plant components and their consequences
on the project feasibility should be subjected to investigations in
 the Study.

6. The Environmental Study

{1) The EIA study will be conducted based on the Terms of Reference
attached to the application for the technical cooperation of the
Government of Japan, with possible amendment (if proposed) by the
relevant Pro;ect Approving Agency.

(2} Regardlng any conseguences of the EIA Study, the CEB is.
responsible to undertake any additional studies, such as for
compensations to the rlght of fishery, etc¢., and take all

; respon51blllt1es to sort out those problems which may arise in

- developing this project. Furthel, it was pointed out by the CEB that
general concerns were ralsed of the acid rain deposxtlon at the
‘mountain reglon especially in the monsocon seascn. The Team took note
of 1t ‘

(3} The CEB is also responsible to clear the necessary statutory
requirements relevant to the environmental study, so that the
further development of the project would be progressively done in
agreement with the overall long term generation expansion planning
of the Government of Sri Lanka.-

7. quofmation'on local consultant/contractor(s)

it may. be necessary for the JICA's selected consultlng firm to
' employ local consultant and/ox contractor(s) in oxder to obtain
assistance such as;
- - to collect data and information on the existing
infrastructure and other conditions of the site

- t0 make local materials and equipirent market survey

—- to make enviromment related study

- to make a civil survey such as topology, geology, hydrology,

4 9’@ [Wé/[( A//



for the study of positioning the heavy equipment

Accordingly, the CEB will provide JICA with a list of such
potential local consultant/contractor(s) with their brief
qualification/catalogues through the JICA Sri Lanka Office as soon
as possible, preferably by the end of August, 1997. This information

is only for JICA's budgetary purpose.
8. The Technology Transfer
{1} Provision of counterpart personnel

In order to accomplish effectively the technical transfer in
the course of Study, particularly, in the area of the thermal
generation projects, the CEB confirmed that they would assign the
appropriate C/P engineers or specialists, preferably of each
technical expertise counterparting with each member of the Japanese
study team. The CEB will nominate those names of the candidates at
the time of the Inception Report.

Remark: Use of CEB equipment and facilities

The CEB will provide the JICA Study Team with adequate office space
and other conveniences such as telephone/facsimile, copy machine,
furniture at the CEB Office in the course of the work in Sri Lanka
The detalls will be discussed at the time of the Inceptlon Report.

(2) Request of counterpart tralnlng 1n'Japan

The CEB requested that their study members should parLicipate
in the counterpart training program in Japan to be arranged’ in
‘connection with the Study. The Team w111 convey ‘this request to the

Govermment of ‘Japan.
(3) Technology tfénsfer seminaﬁ or @orkshop"

In order to discuss the issues;opehly and appreciace:bether'the
content of the Study, the Team agreed, at the request of the CEB,
that the seminar or workshop should be held in the course of the
study. The schedule, methods, participants and themes of the seminar
will be discussed in detail at the time of the Inception’'Report.

{4) The Language of the Japanese study team

The CEB requested that the Japanese study team . has to. be
competent in English proficiency to attain the proper technology
transfer.

9. Equipment and Materials

In order to conduct the civil and environment related survey
localiy forxr the 1mp1ementat10n of the Study, the CEB may request the

/M% //



Team to provide the equipment by the end of August -The xequest will
be conveyed to the Government of Japan.

10. The Reporting

The reporting of the study will be done as defined in the S/#
document. In addition, a quarterly progress report of the Study
which help the CEB management appreciate the progress of the project
are to be submitted. The content and nature of such management
reports is yet to be agreed upon between the CEB and the Japanese
study team at the time of the Inception Report. The language of all
reporting including EIA report will be in English.
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1-2 BHEE

BHREFHAIGEL . AMRSRTORE. BECEORE. 1Y 77 RE. R¥ERE, £ER
BEOPOEE ML TV B, 19959 5 A IR SR AXIIE 5 # EFHE (1995--1999) T4 5 9
MOFASIHI, 4525 Y-z oTwd,

A Sy ADITEERESE - KEETHD, GNPOU% L HEOTVD (19945F) . TEREY
M. AL Ty TIKEEMERoTWA, THEIR, ZOIKSEHORLOM, R ¥
oAb, B K. KB RS s OBIGTE. }-L CThHHFFEER. MERFESOTEDL R
SRTWa, R&GHETIR, BA. PG, B Ef/l 75 280 R85 ﬁm?

FEizowvTi, i, ER—oEmREELHRET A 3RAE, M - ROV ELD
AHH, Bk CHERBE LWBTEERE T A, AR, BRiEBidh. - E}‘iﬁ‘a-wﬁéﬁf‘ﬂﬁ’e\ b
B BRMSETH S, ERMTERL FMCRER%. KEO %, r41rw'«m#~6%\5$
5%, ATEANS, 4 F0%, BET %, HiE7%, KE6 %% (1994%F) thoTwh,

FLBHEEESE, kot Thi,

Fd-2 £ @ R

| o 1993 | 1894
A D®E F N 1 17.6 17.9 |
A0 B om oFE o= 1 A N 1:4
6 D P(EFME-)xr ] 453,002 | 523,300
~AHEDONP (SR =1 | e N
C(Fw) | o588 . 652,
HREWEI AR (%) w1 o 11.7 . 8.4
KHIFE (HHSDR) w1 Lo ~824 ~1,093
oW o# 2,048 2,235
W oA B | 2,870 3,328
BEWE(EHESDR) =1 ~281 -531
1 5 AT B IR mbSDR)l  5,585.5 - ©6,089.2
GBS R B O (%) 51 11.8 SRR S U
g #H (%) 2 . “13.6 300
_ - i RsfUSS 48.25 ReJUSS 49.42 |
BV b Rs/SDR 67.3 9 Rs./SDR_70.75
& # F K | 1H18~128318

%1 CENTRAL BANK OF SRI LANKA, ANNUAL RREPORT 1994
%2  PUBLIC INVESTMENT PROGRAMME 1995-1999, National Planning Depastment, April 1995
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#4-3 GNPOSBHAR X1

WAL B

2 2 1993 1904 R (%)
BE.ME, BE o 1659 124,370 242
R, hE 8,446 10473 2.0
BLEE 68,881 80,482 156
O 32,615 38,323 7.5
Wa. AL A, drdEErs 6,065 7,927 1.5
L I S T 45,533 52,591 10.2
- Eige. AFEE 99,736 115,021 223
@R TRER. ANEDRE 21,804 35,617 6.9
{ER 10,344 11,513 2.2
fTEL. BhiE 22,622 25,314 49
F—¥ R 19,387 21,869 43
G.D.P 453,692 523,300 101.6
HErs oA -5,979 8,028 16
le.N.P. 47113 515272 100.0
BES (RRE. Heimd) 52,509 60,583
G.N.P. (i E) 499,622 575,810

1 CENTRAL BANK OF SRI LANKA, ANNUAL RREPORT 1994

13 mEbR |
R BT ARY VAL 4 Y FORMROL bFFOkmOA ¥ Kt LT 5
A BABOBE T, HLEKILSHEO SHCLVOKE STHE, BOHROPRIZE FLY
GW I (HEE2524m) B E LRNEERMNSh ., TRERD 5 CPSHEE ., LBOTRY bR
2TV b, TOIERFEL R UM T2 S ROEMEARERETH Y. BATINZC /Y Y T,
FU SO LR Y LEIEC T CRE00kmE T X B,
L ABREESBORBIC, D0 NEBROFHYRIAR2 TEHTHD. TARY - IIAHRT
VA=Y= AUE2ABY . BOHEBOTREBLILESBOREEY RO THECY 21 (5
SR L ELLTRORIER BN L b TIET Y A- VI (12~ 2 /) EHIENTWE, LB
C EMEBUBOBEBRSROBIAS BLDEME (Y ry bV - ) BRI, — K EOROKE
CRUAHE YA VEERE, bYREBILALG RS, SEEE (K54 V) LBRHERTV S,
CIREIRKIED b, MESONGRTRER. PEBTIE A BRETEI TS RS
CEERTWD,

.H‘SO w.I



2. TAVE-RGEHANS
21 BRIV ~RURIRH

AVTUNTCL, BEDE ZHLEREINE L AL HEMER SR TE 5T, BRI E—~RIRE L
W IR S B SR - TOMO/] A, KIRE. S8 SUHT SR ROKRMNS 5
OHRTHBH, BARIAEMEHRCERBR T, COMCETORRMAIA YA,

199642 8 HIZ 3% &1 Public Investment Program 1996-2000 Clt, Jbk~b 2 & ~OBOREHE
HRDEY o TS,
-ﬁﬁ%3bkﬁ%%ﬁuﬁE&I$W$ﬂ®#m&:~x%&ﬁL.ﬁﬁﬁﬁ@ﬁﬁ%ﬁ&f%tw\c
DEANVH A B KRR L ST B, |
CBAPHARED E AL, HROBIH L TRADBITIBTE B LT LY~ REOSA 3 v

2 ARRT 5.

CRIAS AT AR ATHEL . 1SR T, RERUALRNI L, WREOSERLT,

- AERRRIE L. ﬁ§i$W¥~®&l%ﬁLT5bkhib WL T A< TOMTEITRR

RURAMED L 1T 5,

IR A R E T T, BN R KT b,
CRAREADULE RS T i, ERERBOMREED S,

- BMRIPIO BRI AOR IR B S ¥ 5,

- FEROEER BN B RUNR LD DERT 5. | | | .
| RBIADRN Y S OBAK D CH, 1992 SRR Y 5 Y HEIROMBHREIBORD.
B3 DBAEBELTHY. WIEE TR 2 HORMBREAUMEL TVob, o
L 3zukg) (I8MW: FEREME R 2.00KWh)  1996¢ 4 FTEIEEES (RANTIERNT)

P4 UIUTER (IMW: SEIENA Re.6.91/KWh) BBARMGENA.

FREPINORML 2 ¥ -OENIOWT, CEBIL, AYIVADHY b Y —Y A HBOEOMEh SH
AMHEMEHOREI A THVRREC D) . HEOL 2 AT VIRERZIHEI L T2y,

2-2 WHIEFBHE | | .
20 52 HOBIHEAL. L4 U RINF (CEB: Coylon Electricity Board) ARMM HREAE Ch—T
ECEEELCB,  CEB I 1069 f10ikiRie & b B ShA NG, MW ) EOBYE TS5, CEBYL.
1995 35 £0°C 16 KRR L 5 ODKNRAALHL. FRBWARIL 140 759 Tk W, £MIEREN
B3 47 15 8300 /i kWh T 5, o

'i&‘~ﬂmmﬁ$¥nohfu;m&Hmcmm‘ﬁm%%%(UmmﬂmemmmANMMW)&U
IamAmmmywmﬁmxn.mm&&aur%ﬁukﬁywmnﬁﬁ(menmﬂamwmmy'



Company) A EIEKOEMERO—LTIS Y, RAEK. NERORE. ¥RTHEF>TWS,
LECO olissRMERE. AV 9 hatkoBiHNEHD 1 3 %’%Jj&bfg')._ IS EInends & Mk e DRI 1))
WRIELTWA, LECO. 3k, ﬂ‘fﬁﬁiﬂj{?ﬁéﬁﬁ (PERC: Public Enterprise Reform Committee) |
Lo CRELDTFHE AMIThTHA.

2-3 BERK

CEB RIMKIIRM & A IHTIT L o> THESLTEY . BRNE TR L KNREMN93%. KT
SR % EAFEKEEL o CB, o AT, 16 DIRTIT 1S5 Hk WOMMAH L5, AR
Bie BA Y. Kelani )il Mahaweli JI[iZ % /- A%% Laxapana zﬁﬁﬂféﬁﬁﬁ%ezmsf . S5EWAT. 33 A5 T
k WOHLHEHLTEY, Mahaweli i34 M8 BUC 6 R, 66 TR WORNEH L Thb, k)
BRI OB CH. BE. R IR ST ST WA 3 B, I 26k WTB LM B
WOBIGL. AT 1Y AREORDOWThLEEENE TE> TH ), HEOHMI22H4F kWLl
 TWA. ¥, 3RWHO Y %, Kelanitissa FSGERA R Sapugaskanda 71 ~VIL TR 41 1040

O RREESRBTEL TV h,

F42-1 HEBEEEIROME (1981~1004)

" Vear | Hydro Generation Thermal Generation - Tota}
= GWb | % GWh % GWh
1981 152 | a0 00 160 | 187
1982 | 1608 718 . 458 222 2066
fess |2 | ste ] a9 424 3114
1984 09 | o5 170 75 2261
1985 | 2395 972 69 23 2464
1986 2645 99.7 7 03 2652
1987 | 2m | 804 530 196 2707
1988 | 2597 9.8 202 72 2799
1980 | 2801 080 57 2.0 2858
1990 344 | 998 . s 02 3149
1991 3116 923 260 72 3376
1992 2900 81.9 640 18.1 3540
1991 3796 954 (83 46 | 979
1994 4089 937 | 215 63 4365
10year | 2966 93.01 28 699 | 31888
Average : :

52—



$4-2-2 KRG

HYDRO PLANT INSTALLED AVERAGE ELECTRICITY COMMISSIONING

CAPACITY (MW) FLOW GENERATION
(m'/s) (GWhar)
Units iy Av Long Ter
_ s capacih Hite | Expected.
Laxapana (KM} Complex .
Canyon | 230 &0 127 136.5 162 Unit 1 Mar 1983
Unit2 1988
Wimalacurendra Ix25 50 7.6 {22 112 Jan 1965
Ol Laxapana | 3x8.3) 50 9.1 L2862 286 Dec 1950
25125 Dec 19358
‘New Laxapana 2x 50 100 16.2 468 . 480 Unit i Fcb 1974
Unit 2 Mar 1974
Polpiaa | 2x37.35 5 .1 395.2 417 Aps 1969

Mahaweli Complex

Victoria | 3x70 210 $2.3 625.5 734 - | Unit | Jan 1985
: (1985-94) Unit 2 0c1 1984
Kotnale | 3x67 201 308 251 | Unit § Apr 1985
_ | (1988.94) - § Unit 2 Feb 1988
. _ _ ‘ | Unit 3 Feb 1988
Randenigala |  2x 61 122 753 2989 | 381 Jul 1986
. | qesre9) | ,
S Ukuwela | 2x19 38 M1 | 1839 175 | Unitt Jul 1976
. o 0 : . Uni1 2 Aug 1976
Bowatenna | 1x40 40 | 482 55 83 | fun 198
: : _ (1587.91) - . o
Rantambe | 2x245 49 | “941 176.3 214 | San 1990
' . 1194 | . : ‘

Samanalaowewn Ix60 120 173 3264 - 288 Oct 1992
‘ (1993-94) .
Small Hydros .
Inginiyagala | 2x2.475+2 n oA 278 na. Jun 1963
: x1ts -
Uda Walawe 3x2 6 © pa 8 N - - Jul 1988
Nilambe [ 2x 16 . 1.6
S (1989-94)

Small Hy

k3

Total including small hydro

1135 3785

Note: - Histosic average electricity is given for §934-94, unless stated othennise



F4-2.3 RNEWAH—N

Plam Capacity Commissioned Resaarks Averege Annual
Units x MW Unit Date | Plant Facter
Kelanitissa 6x18 H Nov 80 To be eweshaled in 9.43
Gas Turbines (originally 2 M&r_!l 2002 w3 2003 (1934 - 194)
§x 20MWY ) Aprt) 3 units esxch year
4 Dec 81
5 Ape 82
6 Mar 82
Kelanitissa 22 i Jan 62 Recommissioned in 28.62
Steam (oviginally 2 Sep 63 1991 after rehabilitation . (1991 - 1934)
_ Ix25MW) To be retired by end 2000
Sapugaskanda 4x18 i May 34 To be retired by end 1365
Dicsed {originally 2 M.ry 34 o 2003 and end 2007 {1924 . 1954)
4 x 20MW) 3 Sep 2 units each year
4 Oci 84

2-4 BHRH | |

 AVTHORREE 22V, 1 F 2V, 6756 FVCERSRTED. ERAOISE R 1,800

kmiZzoThs, CEBIL6X6TVOREEREY 13 H2TVIQURLS AT ERREL TBY. Thit
ST HLSREROI B 0% U3 2 TV, 10%H22HV L0 D BRI B RARTH 5.
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2-5 @R

AV I NDTIEEL. 1980~1995 EOETFIT T1% ML TH D, 1995 3024 39 fkwh Lo
TWh, BARMAFRNCASEL 6.7% ML TH Y, 1995 FFi2it 7 HWE RoThb, ROBES
Lo y-BICRAE. R R MEOSMMOETNOE (1983~19953F) . %h%*hs.?. 5.4,
5.9% Lo WA, BRNFEEIC S AFUHENEEOIEL, 1972480) 8.7% M5 1995411211 26.8%
CEALTWS, HEBRIORNBELALL. 2HARHIRO 1.6% 20 Rl CEDTED, FEiow
HiedD oL 60.6% L BROBEE 1OV RHERICHD TS, BHIOWTELL. 1995 EDET
R 55.7% TN . BMBEL OEENONT L FR0 AT BT ERORFNOMUAI L B> T,
1990 S LA D BRRIT 54% 1 & 56% DR IBL TWA,

D& ERIREOWNIH U<, BHPSIEE, TR L OSSO L DERTEY,
1992 ST SE4ERINE L /e Samanalawawe KNSRALESFHORISMR SN TRV, F 7. BIHBRA
AIBEREE T Fo TWH LD, BABHEEICH L RIS LK, BHRONT VAT
RoL. ke (1989 42,1992 4£)8(F 1996 ) I ARBRRIPREAE L CB Y. BT AcH
B AWEL S TVS, | |
B #42-4 WERIROKS

r—‘:’w' | Yo Per Capita | Percéntage of Sales by Tarif Group
_ Saks Sales :
C (GWh) | (kwh) Domestic | Industy | Commerce | Other
1975 | s 7 9.0 543 1 126 243
e | | M 95 51.8 1.5 25.2
1977 | o 75 102 99 142 | 252
1978 | 1166 s2 | 102 s09 | 139 25.0
1979 | 1298 s | s 82 | ass 240
1980 | 1392 94 1.3 450 16.0 253
1981 1510 101 143 449 146 - 262
1982 | 1694 12 153 Y 155 256
| v | nr 17.0 418 162 | 250
| s 1886 124 168 i3 110 249

1985 | 2000 - 130 16.8 N3 - 170 248
1986 | 2232 138 16. s 171 219
1987 | 2253 138 16.9 B8S | 186 260
1988 | 23 143 16.5 38.1 19.5 259
1989 | 2383 140 1.3 EI S I BT 215
190 { 2608 154 190 39 162 299
1991 | 2742 159 35 349 199 212
1992 | 2916 | 168 2 36.7 196 206
1993 | 3270 186 246 374 19.6 18.4
995" | 3368 200 ] s w6 | 19 180 |

Consumpiion by Hotels is included in the Industry from Janvary 1994,

._;55._



425 HREIR - RATIOMS

Year Actual Generation Peak Demand
Hw(-GW‘h) " Growth - (MW) Growth
1976 1133 5.0% 240 9.6%
1977 1216 1.3% 261 8.8%
1978 1385 13.9% 291 11.5%
1979 1525 10.1% 329 13.1%
1980 | 1669 | 9.4% 36y | 122
s | e
1982 2066 | 104% 431 44%
1983 2114 23% 437 14%
1984 2261 7.0% 487 11.4%
1985 2465 90% | SIS 5.7%
R 265_5... o o
1987 | 2707 2.1% 570 5.6%
1988 2800 34% 594 ) 4%
1989 2858 2.1% 618 4.0%
- 199% 349 | 102% 640 3.6%
1991 e B ?-2‘%?"'#' R
92 | ssder | 4sw | a2 b mw
1993 | 3979 | 241w | 812 ] 94%
1994 | azes | e | c910 [ 2i%
Ciiees | a2z | eewi | eso | 7w
¢ 20 year average 8% . U 18%
growth ‘ DT :

©  Estimated 46 GWh curtailed by power cuts

2-6 WERRUREASIE | |
CEB W AMEHE. BOREHEORBIRSELEE A, 16 4 M0 RIWBIREIE (Long Tem
Generation Expansion Planning Studies) %3t L TwWa. 1996 47 m:ﬁzﬁgﬁf;gf@; ;;,mj_.— 2@4;
26127 & M. BRIy — AT, BHBHEIONTIE, 2000 4% CIIEH 10%, 2000 ;p;mmiqagg i
QUNTHMT AODLFMEN B, o
ZHUCH L. RIEMHEEI DV, WASP IR AV CRBAMSHEORIE T > TV1h, TOBR
e LU, FALTIRTIEDY. 199942 L 20005210 2R 20 15 TR WO 5 L ¥ B4 2V RIS
FRIE S, X BT 2002~2004 ST HNFC 3 MG 60 17 k WOTiBEA I SERETA & MRS & & BRI

'&of@%.
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—fi. T UTERINTFONST, Elecrowatt Engineering Services #4417 Jz Thermal Generation
Options Study Jo kg, % 42810573 & J17 1999 4T Kelanitissa HgH12 16 K WD) > K
4 2SR, 200L4EIZYE Bussa JERT 30 Tk WO /34 Y [4-4 2 VSR, 2004 b HIK,
Tk SRR BSE S AR o TV 5,

CEBIILE. FuiO B MISHRBUR ST SO HEAEH £ B X T SAERORNIRIISEE £ 1
WGy, $i. Electrowatt Engincering Services < {%#iL."C Thermal Generation Options Study
DRELEFo T D, UERSIONZHEI BT, FRRMSOTORN LR X, 19996
F8 2001 FEZ I C 16 R W2 5 ADD VA 2 B4 2)V% BERRT AT LT LTEY. 1999 48k
OECF DEEYC Kelanitissa H2il2 1 A, & 51 BOT/BOO SUCHMMT 1 6. 2001 71T Kerawalapitiya
i 1 BEBIHT A EIILTWA,

.___458_-__



#4-2-6 -RERBEIBL (e —A)

1991-— 1994 are actuals, 1995 - 2015 are forecast

R

Year Sales Growth System Generation | Load Factor | Peak Demsnd
(GWh) Rute (%) | Losses (%) (GWh) () (M)
1991 42 5.14 188 31377 56.3 635
1992 22916 6.30 17.6 3510 545 742
1993 3127 2.1 17.8 3979 $5.9 812
1994 _ 3565 9.0 153 4365 548 910 B
1995 3946 10.0 179 4306 554 %
1996 4341 100 112 5242 559 1071
1997 4175 100 16.5 5718 56.2 1163
1998 5252 10.0 158 6238 56.7 1256
990 | s 10.0 - 15,4 6305 69 1365
2000 6335 10.0 142 7407 571 1484
2001, 6927 9.0 13.6 . 8017 573 1597
2002 7550 90 128 8659 2.5 1719
2003 8230 90 122 - 9373 .gsm‘_ 1854
2004 - 8971 90 12.0 10194 '57.9 2010
2008 9778 9.0 12.0 i 30 | s
2006 10658 9.0 120 e 530 2384
2007 1617 90 120 13201 8.0 2598
2008 12663 90 120 14389 8.0 2832
2009 13802 9.0 12.0 © 15684 580 3087
2010 15044 9.0 12.0 17096 580 3365
2013 16398 90 120 - 18635 8.0 3668
2012 17874 90 12.0 20312 589 3998
2013 19483 90 120 " 22140 880 358
2014 21236 9.0 120 24132 580 50
2015 23148 90 120 26304 $8.0 5177
Power cuts in Apnl & May 1992




F4-2-7 REFREMILAGE (Y --2)

YEAR HYDRO THERMAL THERMAL LoLp
ADDITIONS ADDITIONS RETIREMENTS %,
1996 Sapugaskanda Diesel 2" 18 | 34.241
MW {for refurbishment]
1997 ¥ Diesel Extension 40 MW Sapugaskanda Diesel 2*18 | 37.426
{Sapugaskanda) MW (for refurbishment)
- Refurbished Diesel 218
MW (Sapugaskanda)
1998 . Gas Turbine 140 MW 4.404
Oiesel 90 MW
Refurbished Diasel 2 *18 MW
{Sapugaskanda} _
1999 Combined Cycle 150 MW 0.359
2000 Combined Cycte 160 MW | . 0.024
2001 - KPS Oil Steam 2°22 MW | 1.869
2002 # Kukule 70 Coal 15.0 MW KPS Gas Turbine 3°18 MW | 1.387
MW - (for refuroishment)
2003 " Coal 160 MW KPS Gas Turbine 318 MW | 0.924
Refurbished KPS GT 3+20 mw | {for refurbishment]
12004 ~ Coal 300 MW Sepugaskanda Diesel 2*18 | 0.463
| Refurbished KPS GT 320 MW MW |
2005 } - 1.879
12006 Combined Cycle 300 MW 1.201
{Outside Colombo) _
2007 . 3.984
2008 Coal 300 MW Sapugaskanda Diesel 218 4.100
MW
2009 Coal 300 MW 4.0565
2010 Coal 300 MW 4.326
Total 70 MW 2262 MW 296 MW

Total PV Cost upto year 2015 2539.56 million US$ (126,978.1 milon Rs.)
Long Term Average Incremental Generation Cost 4.53 USCts/kWh (2.27 Rs /KWh)

"~ Notes: (i) Discountrate 10%%
(i} # - Denotes commitled plants
(iii} Exchange Rate } US$ =SL Rs. 50.00

_;60__




% 4-2-8 Thermal generation Options Studies {2 J A F¥MSEAHA

_\T;ar Plant Type Size Site
1997 Diese! 410 MW -_S‘:apugaskanda existing station
(extension 1; under construction)
1998 .Diesel up to 150 MW Sapugaska;;a existing stalion,
{extension 2, 40 MW)
Sapugaskanda new site {100 MW)
Gas Turbine 4x35 MW Kerawalapitiya (Colombo norih)
1999 | Combined Cycle 150 MW Kelanitissa existing slation
2000
2001 Combined Cycle 300 MW Bussa (south-coast)
2002 . . |
2003
2004 | Coal-Fired Steam | 300 MW {unit No.1) . | Mundal (west-coast)
2005 | .
2006 | Coal-Fired Steam | 300 MW (unit No.2) Mundal
2007 -
[ 2008 'Cpai.F'ired Steam | 300 MW (unit No.3} Mundal |

2-7  WIHERUTRIEN

CEB ORSEIGIIE 4-2-01 718 ) 4 BIEOSHEAIC Lt o Th, T
A MIFE 42 10IRTIRY THA, '

| BEORNRATHORE




#4-2-9 WHHER

Domestic : ]
Block 1 - First 30 units @ Rs. 1.20 per unit
Block 2- 31 - S0 units @ Rs. 2.40 per unit
Block 3 - 91 - 180 units @ Rs. 4.50 per unit
Block 4 - Above 180 units @ Rs. 5.60 per unit
Monthly Fixed Charge - Rs. 15.00
Religious Purpose
Block 1 - First 90 units @ Rs. 1.20 per unit
Block 2 - 91- 150 units @ Rs. 240 per unit
Block 3 - Above 150 units @ Rs. 4.50 per unit
Monthly Fixed Charge - Rs. 15.00
General Industrial ~ Industrial
Purpose {Time of Day)
-] Supply at 400/230V _
|Cantract Demand < 50kVA
Unit Charge (Rs/uni}) 5.60 430 8.90 {peak)
: - 3.20{off peak)
Fixed Charge (Rs/month)
upto 10 kVA 150 15.00 15.00
labove 10 kVA 205.0 205.00 205.00
Supply at 400/230V
Contract Demand >=50kVA
Unit Charge (Rs/unit) 5.50 - 410 - 9.00 {peak)
: o ' : 3.80(off peak)
" |Demand Charge (Rs/kvA) . |~ 270.00 235.00 110.00
Fixed Charge (Rs/ month} 435.00 435.00 435.00
Supply at 11/33/132 kV
Unit Charge (Rs/unif) 5.40 390 8.60 (peak)
. B 3.60{cffpeak)
Demand Charge (Rs/kVA) - | 25000 210.00 100.00
Fixed Charge (Rs/month) 43500 435.00 - 435.00°

Bulk Supplies to LECO/LA

L1 - Supply at 4007230V

L2 - Supply at 11kV & above

Unit charge Demand Charge

Rs/unit
2.60
225

Rs/kVA
65.00
47.50

Street Lighling

@ Rs. 4.30 per unit




#4-2-10 KN FERHAOLEHGR-5E

Nanie Fuel Type Fullload '} Fueluse | CurrentFuel { Estimated | Actual
Efficiency | atfullload " Price Fuel Cost Fuel Cost
(%) ’kWh Rs/l RskWh RskWh
(1994)
Kelanitissa Heavy 230 0394 1.70 4.61 4.96
Gas Turbines Diesel
Ketanitissa Furnace Oil 218 0.319 6.50 2.07 201
Qil Steam 10005
Sapugaskanda | Residual Oil 36.7 0244 - 5.50 134 139
Diesel 3500

Note : The above Costs are based on the market prices of fuel suppliad by the Ceylon Petroleum Corporation
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